
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



236 



PROBLEMS AND SOLUTIONS. 



[May, 



If we subtract from the elements in the first n — 1 columns of this determinant the corresponding 
elements of the last column, we shall obtain a determinant which we can easily reduce to the 
order n — 1. Now subtract from the elements of the first n — 2 lines of this new determinant the 
corresponding elements of the last line. We obtain after a little reduction 



A = 



the determinant being of order n — 2. 

Pass now to the determinant A'. Putting 
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= (-«)-< i±", 



we shall have 



A' = 



a* = ai + (k - l)r (k = 1, 2, 3, ■ ■-, n), 



ai oi + r ai + 2r 

oi + (n — l)r oi ai + r 



di + (« — 2)r ai + (w — l)r 
ai + (n — 3)r ai + (n — 2)r 

ai + (n — l)r ai 



oi + r oi + 2r ai + 3r • 

The same reasoning will lead us to 

A' = (- n)"-^"- 1 ( ai + ^-2~ r ) > 
as it is easy to see. 

II. Solution by Otto Dunkel, Washington University. 

The reduction of these special circulants can be made to depend upon the known fact that 
the general circulant reduces to the product /(&>i)/(w2) • • • /(<»»), where the u's are the roots of 
x n — 1 = and f{x) = <ii + a-sx + a&? + • • • + a„x n ~ l (see Cesaro, Elementares Lehrbuch der 
algebraischen Analysis etc., page 25). If we set a* = ai + (fc — X)r, then 

/(w) = Oi[l + a. + « 2 + • • • + Co"" 1 ] + r[co + 2a, 2 + 3« 3 + • • • + (n - Da,"" 1 ], 



= + -^'-r , if » + 1, 

w — 1 



Oi« + 



r(n — l)w 



whence 



A' =• 



r» _1 ra n a! + r 



, n-1 



I , if a> = wi 



- = (_ i)»- lr »-i n »-i [ ai+ 0—-1 r J . 



and 



(a>2 — l)(a>3 — 1) • • • («„ 

Also solved by H. L. Olson and A. Pelletiee. 

2777 [1919, 268]. Proposed by W. D. CAIRNS, Oberlin College. 

Prove that the two series 

7T 4 TT 8 
1 +— 1"— \- ••• 

2 4 -4! 2 8 -8! 

Tl 2 IT 6 7T 10 

2^21 &H\ 2 10 -10! 



are equal. 

Solution by H. S. Uhlek, Yale University. 
By substituting x, — x, ix, and — ix for y in the absolutely convergent series 



e" 



t!/t 2! t 3! + ^ n*. 



1920.] PROBLEMS AND SOLUTIONS. 237 

it will be found at once that 

lt(«" + «-) + («*• + «"*•)] = 1 + |J +§]+•■•+ (U",+ • • • . '(1) 

j^ + ^ ) _ (flfa+6 ^ )] .J i+ * f+ ^ i+ . ..+___ + ..., (2) 

where n = 1, 2, 3, •• •. 

Again, since e* 9 = cos 9 + i sin 9 it follows that e»u/ 2 ) + e"^" 1 -) = i — i = 0. 

Consequently by substituting w/2 for x in formulas (1) and (2) we see at a glance that each 
of the given series has the same limit i(e*l 2 + e - W 2 ), that is, the series are "equal." 

Also solved by W. W. Beman, P. J. da Cunha, A. M. Harding, H. L. Olson, 
A. Pelletier, S. W. Reaves, Elijah Swift, E. H. Worthington, and the 
Proposer. 

2785 [1919, 366]. Proposed by W. H. ECHOLS, University of Virginia. 

If on the sides, as bases, of any closed plane polygon, there be constructed similar triangles 
similarly placed, all outward or all inward, then the centroid of the vertices of these triangles 
coincides with the centroid of the corners of the polygon. 

Solution by the Proposer. 

Let Zi, ■ ■ •, Z n = Z\ be the n corners of the polygon, the Z'a being complex numbers. The 
sides of the polygon are respectively 

AZ r sZr+l-Z r , (r = 1, •••,» -1) 

and 2A2f r = 0, since the polygon is closed. 

The n vertices of the similar triangles constructed similarly on the sides are 

w r = Z T + kAZ r -e ia , (r = 1, • ■ •, n — 1) 

h being a real constant factor and a a real constant angle. 
Hence, 

SWr = 2Z r + ke^ZAZr 

and therefore, 

- 2u>, = - XZ r . 
n n 

Also solved by S. W. Reaves and Elijah Swift. 



NOTES AND NEWS. 

Edited by E. J. Moulton, Northwestern University, Evanston, 111. 

At Ohio State University, Messrs. Van B. Teach, V. B. Caris and D. L. Holl 
have been assistants in mathematics for the present year. 

H. R. Brahana, of Princeton University, has been appointed instructor 
in mathematics at the University of Illinois for 1920-1921. 

Miss May J. Sperry, of Brown University, has been appointed instructor 
in mathematics and physics, at Knox College, Galesburg, 111., for 1920-21. 



